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In the traditional milking technique, the total bacterial contamination was 2.7x104

CF /ml and in modern milking techniques, the total bacterial contamination was more
than 1x106 CFU/ml. From the total bacteria that contaminated cow's milk, it was
found that differences in the contamination of Salmonella sp. on traditional cow
milking techniques and modern cow milking techniques. In a traditional milking
technique, Salmonella sp. amounted to 37.5%, whereas in modern milking,
Salmonella sp. which was higher at 81.2%. There are differences in the level of fresh
milk contamination on the two farms related to the hygiene aspects applied.
Contamination of fresh milk can be reduced by maintaining milk hygiene, personal
hygiene and livestock health (4,5).

However, the results that have been obtained are not in accordance with the
existing theory. Because the milking machine will reduce the total number of bacteria,
maintain udder health, and improve milk quality (6–8). The unsuitable condition of the
milking equipment and its storage area is the cause of the growth of pathogenic
bacteria including Salmonella sp. (9) Contamination in cow's milk often comes from
the milker because the milker does not pay attention to the cleanliness of his hands.
However, the implementation of good sanitation in the environment around the cage
and good hygiene on hands by always washing hands before milking, after milking,
and always washing hands on each cow that is going to be milked can reduce and
minimize bacterial contamination in cow's milk. However, the presence of bacterial
contamination in the hand milking technique can be caused by the milking hand
which is not completely sterile (10).

Milk contamination by microorganisms can occur during the milking, handling,
storage and pre-processing activities(1). There are two groups of bacteria that often
contaminate milk, namely pathogenic bacteria and non-pathogenic bacteria.
Examples of pathogenic bacteria include: Staphylococcus aureus, E. coli, and
Salmonella sp. Meanwhile, non-pathogenic bacteria include Micrococcus sp.,
Pseudomonas sp., and Bacillus sp. (2). One of the most common pathogenic
bacteria causing foodborne disease through milk is Salmonella sp. (3). The aim of
this study was to evaluate the microbiological quality of raw milk related milking
techniques and its contamination with Salmonella sp. in order to determine the
infectious risks associated to its consumption.

Abstract

Introduction

Conclusion

The research was an observational analytic study to determine the differences
in bacterial contamination of Salmonella sp. on cow's milk from traditional and
modern milking techniques in Ajung and Arjasa Districts, Jember. This research was
conducted at the Microbiology Laboratory of the Faculty of Medicine University of
Jember in November 2018 to January 2019. Population in this study were all fresh
cow's milk obtained from all farms in Ajung and Arjasa Districts, Jember. The
research procedures were (1) the preparation stage which included sterilization of the
tools and making media, (2) testing for mastitis using the white side test, (3) breeding
and calculating the total bacteria. The testing phase includes planting the sample in
SSA media and Gram staining. Data obtained from the research results are presented
in the form of distribution tables and described. To determine the relationship
between the two variables studied, an analysis was carried out with the SPPS
version 23 using fisher exact test with a 95% confidence interval.
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The conclusion of this study is that there is a significant difference between the
traditional milking technique and the modern milking technique carried out on the
contamination of Salmonella sp. bacteria in fresh cow's milk.

Table 1. The results of the calculation of the average TPC

Table 2. Results of inoculation of Salmonella sp. on SSA media

Results

Discussion

Table 3. Results of inoculation of Salmonella 
sp. on SSA media

Figure 1. The results of Gram staining
for Salmonella sp. at 1000x magnification

Fresh cow's milk is a liquid obtained from the milking process of healthy cow udders without being added or reduced by any substance. The nutrient content with a pH
of about 6.8 in milk causes microorganisms to grow easily in milk. Pollution of milk by microorganisms can occur during the milking process to pre-processing activities.
Pathogenic bacteria that often contaminate milk were Staphylococcus aureus, Escherichia coli, and Salmonella sp. which can cause foodborne diseases. Salmonella sp. most
commonly causes foodborne disease through milk resulting in symptoms of salmonellosis. Contamination in milk can be reduced by using a milking machine during the
milking process. The use of milking machines can reduce the total number of bacteria and improve the quality of milk. The purpose of this study was to determine the
differences in Salmonella sp. Bacterial contamination. in cow's milk from simple and modern milking techniques in Ajung and Arjasa Subdistricts, Jember Regency. This type
of research is observational analytic with a total sample of 32. Calculation of total bacteria was carried out by the Total Plate Count method while Salmonella sp.
contamination known by planting samples on Salmonella Shigella Agar media. Data analysis used fisher exact test. The results of the study found Salmonella sp.
contamination on simple milking techniques of 37.5% and modern techniques 81.2%. The conclusion of this study found significant differences in Salmonella sp.
contamination in cow's milk from simple and modern milking techniques.
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Milking Technique Average of Total Bacteria
Traditional 2,7 x 104 CFU/mL
Modern > 1x106 CFU/mL

Milking Techniques Positive of Salmonella sp. Negative of Salmonella sp.
Traditional 6 samples 10 samples
Modern 13 samples 3 samples

Factors
Contamination of Salmonella sp.

P
Odd 
ratioPositive n (%) Negative n (%)

Traditional
technique

6 
(37,5 %)

10 
(62,5%) 

0.015 7,2

Modern
technique

13 
(81,2 %) 

3 
(18,8%)

Total n (%) 19 (59,4%) 13 
(40,6%)
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